NeoR-based transduced T lymphocytes detected by real-time quantitative polymerase chain reaction.
To develop a trial with lymphocyte suicide gene therapy in patients with hematological malignancies, we transduced human T lymphocytes with a retroviral vector (LSN-tk) encoding the herpes simplex virus thymidine kinase (tk) and the neomycin resistance (NeoR) genes. Precise quantification of gene transfer is crucial for any gene therapy protocol, but methods using semiquantitative PCR are inaccurate and subject to variations. Real-time quantitative PCR could be a valid alternative. A TaqMan probe was designed to hybridize with the NeoR gene. The PCR product is 64 nucleotides long and readily quantified by TaqMan probe binding. The analysis was performed soon after transduction and repeated after the selection procedure. This method was more accurate, reproducible, and sensitive than the semiquantitative PCR assay. Accuracy was the same whether the analysis was performed at the highest rate or at the lowest rate of transduction. Additionally we used real-time PCR to monitor the kinetics of enrichment of the transduced cells over the selection time and showed how 7 days of selection are needed. This study precisely quantified the percentages of cells transduced by the retroviral vector and could have major implications in gene therapy studies.